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PRECEDING PAGE BLANK-1OT FIIM]D

A PROGRAM TO PLOT AN ANNOTATED TRACK
OR A TRACK AND BATHYMETRY

OR MAGNETIC PROFILE ON A
MERCATOR PROJECTION

1.0 IDENTIFICATION

1.1 Title

A Program to Plot an Annotated Track or a Track and Bathymetry or Magnetic
Profile on a Mercator Projection.

1.2 Identification Name

Mercator.

1.3 ClassificationCode

None.

1.4 RCC Identification Number

None.

1.5 Entry Points

MERCATOR.

1.6 Programming Language

Language: CDC 3600/3800 Fortran.
Routine Type: Program.
Operating System: Drum Scope 2.1.

1.7 Computer and Configuration

CDC 3800.

1.8 Contributor or Programmer

Marilyn L. Blodgett, Code 8176MB, Propagation Branch, written for the
Environmental Sciences Section, Acoustics Division.

1.9 Contributing Organization

NRL - Naval Research Laboratory, Washington, D.C. 20375.

1.10 Program Availability

If supplied with a magnetic tape, the Environmental Sciences Section,
Acoustics Division, will make a copy of this program.

Manuscript submitted September 3, 1975.
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1.11 Verification

This program has been used and tested by the Environmental Sciences Section,
Acoustics Division, for several months.

1.12 Date

May 1976.

2.0 PURPOSE

2.1 Description of the Routine
This program reads the data collected by an oceanographic or geophysical
experiment from a magnetic tape and plots an annotated track or plots the
track and bathymetric or magnetic value perpendicular to the track as a
profile. We use the format recommended by the National Research Cuuncil
of the National Academy of Sciences with one slight modification for the
input data tape. There is one logical record (of 80 characters) for each data
point. The different types of data (navigation, bathymetry, and magnetics)
are separated by an end-of-file mark with a double end-of-file mark at the
end of all the data.

Before the program reads this input tape, it reads three cards. The first card
specifies the minimum and maximum latitude and longitude in degrees and
minutes. The second card specifies the kind of plot desired, the number of
tick marks between the meridians and parallels, the spacing between the
meridians and the parallels, the height of the map to be drawn, the dates of
the data on the first input tape to be considered for plotting, the actual values
to be plotted, and the units per inch for plotting the bathymetric or magnetic
profiles along the track. The third card defines the actual data format on

the input tape (the format varies for the three types of data).

With all the required parameters defined, the program starts to read the input
tape one record at a time. Each record is checked to see that the fix falls on
the defined grid and that it was taken on or between the two specified dates.
Only those points which meet both requirements are plotted. The program
continues reading the input tape until it reads an end-of-file mark or a fix taken
after the last specified date. If there are additional input tapes, the program
reads them in a similar manner. The beginning and end dates for each new
input tape are required on an Extra card. A maximum of four input tapes can
be used. When all the input tapes have been read, the program prepares to
plot the track or annotated track and, if required, prepares to plot the profiling
values for either bathymetry or magnetics.

The track is plotted on a Mercator projection which is drawn exactly to
scale. The grid may be blown up to any reasonable size. Since the projection
is drawn exactly to scale, a mosaic can later be built of the entire area.
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2.1.1 Navigation Data

The program reads the date (month and day), time (hour and whole minutes),
latitude, longitude, and fix number from the input tape according to the
specified format. The southern latitudes and the western longitude are preceded
by a negative sign. Normally, the track is plotted in a continuous line with
every nth fix marked with a square symbol and annotated with the fix number.

2.1.2 Bathymetry Data

The program reads the date (month and day), time (hour and whole minutes),
latitude, longitude, and uncorrected fathoms or corrected meters from the input
tape according to the specified format. The southern latitudes and the western
longitudes are preceded by a negative sign. The program can convert uncorrected
fathoms to uncorrected meters. If an annotated track is desired, each fix is plot-
ted with a small plus symbol and annotated with uncorrected fathoms, meters, or
corrected meters. Tf a profile is desired, the track is plotted in a continuous
straight line, and the profiling series is multiplied by -1 to drop it below the track.

2.1.3 Magnetic Data

The program reads the datc (month and day), time (hour, and whole minutes),
latitude, longitude, and residual magnetic intensity from the input tape accord-

ing to the specified format. The southern latitudes and the western longitudes
are preceded by a negative sign. If an annotated track is desired, each fix is
plotted with a small plus symbol and annotated with the residual magnetic
intensity. If a profile is desired, the track is plotted in a continuous straight
line, and the profiling series is residual magnetic intensity.

2.2 Problem Background

This program allows the researcher to plot vast numbers of bathymetric and/or
magnetic data on a Mercator chart. There are two ways of plotting the data:
plot an annotated track (data value plotted according to geographical coordi-
nates) or plot a profile of the data using the track as a reference point.

3.0 USAGE

3.1 Calling Sequence or Operation Procedure

Not applicable.

3.2 Arguments, Parameters, and/or Initial Conditions

Not applicable.

3.3 Space Required (Decimal and Octal)

3.3.1 Unique Storage:
7074 octal (3644 decimal) locations exclusive of system library
functions.

3.3.2 Common Blocks:
/MAPSYS/, /INPT/, /RATCOM/, /CHTLBL/.

3
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3.3.3 Temporary Storage:

None.

3.4 Messages and Instructions to the Operator

None.

3.5 Error Return, Messages, and Codes
Insufficient information to complete plot.

3.6 Informative Messages to the User

None.

3.7 Input
The actual format of the data on the input tape, the kind of plot desired, and
the map specifications are read in via input cards. The track and the actual
data to be annotated or profiled is read in via magnetic tape on logical units
10 through 13. Appendix A presents samples of our data formats on the in-
put tape. Appendix B is a complete description of the input deck setup.

3.8 Output
The program prints on the standard printer (logical unit 61) the data format,
chart parameters, and the actual number of points plotted for the track and
profile. It writes the plotting instructions on a magnetic tape (logical unit
40). Appendix C presents sample profiles.

3.9 Formats

Appendix B describes the program deck structure.

3.10 External Routines and Symbols

SKIPFILE, PLOT, SQRTF, SINF, LOGF, COSF, TANF, ATANF, ACOSF,
NUMBER, SYMBOL, XMODF.

3.11 Timing
The time required depends on the size of the grid and the number of data
read and plotted.

3.12 Accuracy
The grid is reproduced exactly to scale.

3.13 Cautions to Users

None.

3.14 Program Deck Structure
Appendix B describes the program deck structure.

4
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3.15 References - Literature

N. Maddage and S.J. Kozloski, Program S.achart, Naval Research Laboratory,
Washington, D.C. M.L. Blodgett i'nd J.V. Massingill, "A Prigram for Storing
Oceanographic Data on Magnetic Tape," NRL Report 7861, March 1975.

4.0 METHOD OF ALGORITHM
Not applicable.

5.0 FLOW CHART AND/OR SOURCE LANGUAGE LISTING
The flow chart and listing are given in Appendixes D and E.

6.0 COMPARISON

No other known programs are available for comparison.

7.0 TEST METHOD AND RESULTS
The program has been used and tested successfully on a Calcomp Plotter.

8.0 REMARKS

None.
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APPENDIX A
Sample Input Data Record

NAVICATION RECORD

l0

., I ., t

' I I

5
i  

V,

EI 0 4-3

,, , 2 ' - '. . .

Ilple a decimalo point.opooA
3 bQ

06

2222222122222222 11122 2222122 'H 21 22222221 222 2;,222''?72Z
3 3313113 3333 3 333 13 33J3 333 3 333 3 3 33 33 33 3 33 3 33 3 3 3 33 3 3 33 3 33 313 3j3
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Implies a diPcimaI point.
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BATHYMETRY RECORD

13) C 4JU ) V)

4J 0 (0 ,-4 V. P2 0

" 'H 'K ., Us. C) In

I I (Ms. \.C)
~C'Z- r- 0. -

I.

11 t 1 1 I I ia I 1 3; la Il l I I 1 a la 1a 1I !1a aa11 1111111111 11 1 l l

33 3 3333 3 3 3333 3 3 333333 33 3 3 3 3 . J,33333333 3,

S4 4 144 1444 4 44 44 1 4 4 4444 44 44 44 4 414 4 441 4 14 4 444 4 4 44 4 ~44 4 14 41 44 444 14 4

,,. ,,lo u , , I . GfI AG rIG, b~ b bI6G6G',bu G b 56 6 5o 5

almplies a decimal point.
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MAGNETICS RECORD

4JI
4) 4) -f

4.JQ
C. C

-' -E-£ fJ

061C j.J 0 0 1) C 0 Ci LO j0 0 80G] 0 a 0 II0 0 0 0 .3r 0OO3C0 0

02-,222 22. 222.232112 1 222?I1221?222222122222?22222222223222322.2 
'22222

3j33l3313,3333 '3333 3 3 33j3333 1,333 ",333 33'J333333333 33333,13 333333333
.1 4 2444444 4 4 Ai4 I4 I 4 ' 4 1' 44314 4.1 1 t J 1 14444 4 44 4 4 44 4 4 1 44 4 14 414

Implies a decimal point.
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APPENDIX B
Deck Assembly for Program Mercator

r - 13 End of File card

, j . 12 Extra card (one for each additional input
-j tape)

11 Format card

10 Parameter card

9 Chart card

8 Run card

7 Program Mercator (binary deck) 2

I i 2-6 Equip cards1 (logical units 10, 11, 12, 13,
and 40)

J ..l.Job card

1The program uses a scratch tape on logical unit 05, but no Equip card is required, since the drum
is used.

21f the Fortran source deck is used instead of the binary deck, a Fortran card is required after the

Equip card. In addition, a Scope card and Load card must follow the source deck.

9
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Column
Number Card Title Number Description

1 Job 1-21 7/9 JOB, Charge No., ID No., time.
See page 2-2 of the 3600/3800
Computer System Drum Scope
Manual.

2-6 Equip 1-18 7/9 EQUIP, 40=**, WO, LO
7/9 EQUIP, 10=**, RO, HI
7/9 EQUIP, 11=**, RO, HI
7/9 EQUIP, 12=**, RO, HI
7/9 EQUIP, 13=**, RO, HI
10, 11, 12, 13, 40 = logical unit
numbers.
RO = read only. LO low density.
WO = write only. HI high density.

See page 2-3 of the 3600/3800
Computer System Drum Scope
Manual.

7 Program Deck of This is the main program with asso-
Mercator ciated subroutines. If the Fortran

source deck is used instead of the
binary deck, a Fortran card is re-
quired after the Equip card. The
Fortran card reads 7/9 FTN, L, R,
X. In addition & Scope card with
SCOPE starting in Column 10 and
a Load card must follow the source
deck.

8 Run 1-13 7/9 RUN, T, P, R, M, D
T = time limit in minutes.
P = maximum number of print or

write operations
R,M,D may be left blank. See page
2-15 of the 3600/3800 Computer
System Drum Scope Manual.

9 Chart 1-5 28.0
Degree portion of southernmost
latitude for the chart (28'30'N).
(If the latitude were 28'30'S, a

minus sign would precede 28.0.)

6-10 30.0
Minute portion of southernmost
latitude (28°30'N).

10
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Column
Number Card Title Number Description

11-15 35.0
Degree portion of northernmost
latitude. (A minus sign would in-
dicate the latitude is south.)

16-20 0.0
Minute portion of northernmost
latitude. (Both degrees and minutes
must be specified in decimal form
even if a zero value is assigned.)

21-26 -45.0
Degree portion of westernmost
longitude for the chart (45°10'W).,
(The minus sign indicates the lon-
gitude is west.)

27-30 10.0
Minute portion of westernmost
longitude.

31-36 -40.0
Degree portion of easternmost lon-
gitude (40025'W).,

37-40 25.0
Minute portion of easternmost
longitude.

10 Parameter 1-5 4000 (right justified).
Units per inch for plotting values
along the track. In this example
a value of 4000 gammas would be
plotted 1 inch above the track. The
remainder of the profiling data
would be scaled accordingly.

7-8 60
Number of tick marks between the
meridians.

9-10 40
Number of tick marks between the
parallels.

11
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Column
Number Card Title Number Description

12 0, 1, or 2
0 = every fix will be plotted with
a + symbol and annotated.
1 = the track will be plotted in a
continuous line and every nth fix
(columns 20-24) will be marked
with a small square and ahnotated.
2 = plot value series as a profile
perpendicular to the track.

14 0 or 1
0 = use value as read from the input
tape.
1 = read uncorrected fathoms from
the input tape and convert to un-
corrected meters.

16 0 or 1
0 = do not multiply the profiling
series by -1.
S1= multiply the profiling series by
-1 to drop it below the track.

19 0, 1, or 2
Number of files to be skipped over
on the first input tape. There are
a maximum of three files on our
Geodata tapes.

20-24 12 (right justified).
This value designates the n of the
nth fix to be annotated. This value
is specified only if there is a 1 in
column 12.

26-30 5.0
Degree portion of the interval be-
tween the mefidians.

31-35 0.0

Minute portion of the interval be-
tween the meridians. (Both degrees
and minutes must be specified in
decimal form even if a zero value is
assigned.) In this example the spac-
ing will be at 5-degree intervals.

12
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Column
Number Card Title Number Description

36-40 10.0
Degree portion of the interval be-
tween the parallels.

41-45 0.0
Minute portion of the interval be-
tween the parallels. In this example
the spacing will be at 10-degree
intervals.

56-60 9.00
Physical height of the chart to be

: drawn.

64 1, 2, 3, or 4
Number of input tapes, with the
maximum being four.

65-72 02250330
Date and time of the first data point
to be read and plotted from the first
input tape. Columns 65 and 66 are
for the month, columns 67 and 68
are for the day, columns 69 and 70
are for the hour, and columns 71 and
72 are for the minutes.

73-80 02280830
Date and time of the last data point
to be read and plotted from the first
input tape. All data between the
date and time of the first data point
and of the last data point will be
read and plotted if it falls on the
defined chart.

11 Format 1-? (15X[4, 1X14, 1XF8.4, F9.4,
1OXF5.1) This format should be
replaced by the desired input format.
The format must be enclosed in pa-
rentheses and left-justified. Via this
format the program reads the date
(month and day), tinme (hour and
whole minutes), latitude, longitude,
and value to be annotated or pro-
filed (fix number of navigation, un-
corrected fathoms or corrected meters

13
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Column
Number Card Title Number Description

for bathymetry, and residual mag-
netic intensity for magnetics). The
formats for reading the three data
types on our input tapes are:

* Navigation
(15X14, 1Xt4, 1XF8.4,
F9.4, 9XF5)

* Bathymetry - uncorrected
fathoms
(15X14, 1X14, 1XF8.4,
F9.4, 1OXF5.1)

* Magnetics
(15XI4, 1X14, 1XF8.4,
F9.4, 28XF5).

12 Extra 1-4 0, 1, or 2
Number of files to be skipped over
on the second input tape. There
must be an Extra card for each ad-
ditional input tape. Since there is
a maximum of four input tapes,
the maximum number of Extra
cards is three.

5-12 02250330
Date and time of the first data point
to be read and plotted from the
second input tape. The dates for
the first input tape are on the Map
Parameter Card.

13-20 02280830
Date and time of the last data point
to be read and plotted from the
second input tape.

13 End of File Terminates the run.

14
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APPENDIX C
Sample Profiles

BATHYMETRY PROFILE
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APPENDIX

Flow Chart
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APPENDIX E
Source Language Listing

PROGRAM MERCATOR
REAL LAY
REAL 4ATMjNj.LATMAX;4ONaQjNpLON0MAX
CSMENSION I9F24jNM2)4A()S2
CIMENSION 100~(10)
COMMON/MAPSYS/ CORR(4) RRI DEL# ACHT, 800

TPRI XMZN, YMINl XNAX0 0
YMAXI Hpf ICRI 3AS 00
RAHI, RAWI 1100

C 1200
COMMON/NP/ALAI', ALATNMl ALATNS# ALATXD, ALATXM, ALAYXS, ±300
IAL8GhD*. ALOGN4, ALOGNSt ALOGXD, ALOGXM, ALOOXS, £400

2 OPC, OP WIDTH, HITE, DEGDVD, Ds:GDVM. 1500
rEGLVs;, NYIIC, TICLGr, ALM()ATMSjLM() 1600

4 ALNMrc,),ALNMM5)ALNMS'5),ALTSD(5,ALTSM(,ALTSSc5, j70
IALNSC(5),ALNSM(5),ALNSSCJ),Aa(5,o VRM ~ £800

C COMMON/flAYCOl/NAVSYSs NORAYEs RATIDIS)o CDLY(5): RATNC(5), 088
I ARAT(P)t PHIMc5), ALAM(5), PHI5c5), ALAS(5)l XNTMAX, 2100
2 KNIS BPS# NRO D90T, DSLN(5) 2200

C 2300
COMMON/CHYL8L/MjNMER, MNMER(30)11HAxMER# MINPARI MNPAR(S0)f '4400
1 mAYPAR, NCO NNC15O), NT!, NLy, 2500
2 NY(50 )# NRYS XL(5g)8  YK(50 , KXAX!S- 2600

KYAXIS, IYN# Nit XT!B: YYIS" 2700
4 cetuxo~ LNI 2800

LP 1 g 0
IV IRS? 90
K$UNT~l

A @ 18320 0
PR 4 6£ 83300
IOR v 60 83400
iExv0

ALAXS:0 .0
ALAT0N0

ALGGXSNOQg
CEGODSuO 0
CEGDV 0:0

NAYSYSuI
NORATEPQ

LYNvl

C READ IN RANGE OF CHARY 835O0
NEAD(60 ,10I)ALAThD,ALANMALATYeALATXm,AL6GNDIALS0NMALS0XD',

SA40OXM
101 FORKAy (4F~,1erGIor4,lr6,1,r4,1)
10 RkAP( ICR.OO1)G INCH,NYIC.NIX.!LI1NE,IUSE,IMULT,!TAPEIP.DEODVD,DGDvI4,DEOD

acvmo

17
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.IEGDDDDEGDDPj )TENOTP JUDYITMljUDYa.1T12
601 FORMATCF5#1X# 5I~ .3,1 MXF5sl#3F5,1,10Xv,,W1~4)

CO 777 1XI10[TAPE
777 CALL SKIPFILE(hT)

GO T0(20,80011A 3200
20 RRu0,S9966329966750

NS q 8750
Cog** CONVERT DEGREES, MINUTES AND SECONDS TO RADIANS 75400

CALL OTORIALATNDALATNMALATNSCORR(1)) 750
CALL DTQR CAL*TXDALATXMALATXSCORR(2)) 79600
CALL DTOR(AWEGNDALCNMALONS,CO~RR(3))750
CALL DTOR(AUC~GXPAL8(Xm ALOGXS,CORR( 4)) 75800
CALL DTrOR(fl6DVD#DEGDVMDEG0VS#OFL)750
CALL QTORCD5CDDDDFGDVMIDEODDSiDDL)
CALL P40Ts(jEUV,254,4gR9)
CALL PLOT(

Cog** KERC CT 15 THc UAR ROUTINE NAME FOR M RCAYOR pR0JI.CTGN 3
100 CALL MERCAT 3900

IFCWIPTH,LEV,C,6R,HI!ELE,Q,0)GG TO 800 30
700 CALL GRATIF 6200

IFCNTIC)715719 1710

71 IF(NT1X)20#2d#7j?
717 CALL YICY
26 CALL QHLA6EL
25 M41

AMNQ0
SECO 1 0
t' NUS;N400000COOOOOOOOOB
XLAMRAU3SFCALA TNM)

IFCKOY#EolMVhU S127,28
27 J,ATMNsALATNC-XLAM/6OjO

GO TO 29
28 LA)MINxALATNC 4 XLAM/6010
29 XLAMAABSF(A4ATYM)

K OYjALA T X I ND.M1NVJS
IFiKOY,EoMINhU 130,31

o LAlAX"ALATll.KLlMlll,l
G6 To 32

31 4ATMAXPALATNt 4 XLAM/60,0
32 XLAM8AHSIAtGNM)

KGYA40GND IAN'DsMINUS
IFCK0Y,EQ1 mP: U 3) 33,34

33 LONGH1NaAL8PDmXL.AM/60g
GO TO 35

34 LONGMjNxAL80D 4 XLAP4/60,0
35 XLAMXA6SrjAL'eGXM)

KGYvA4e00XD AhDMINUS
36 IF(KOYtEQm"' S )36,37
36 4NGMAX6AL09)DwXAM/6CI0

00 TO 38
41 LONOMAX9ALSOND4 XLAM/6010
38 READ(60#1000)IPM
1000 FORMAT(IOAS)

555 FORMAT(& DATA JFeRMAt ,..1,JAO)
h Rj T E(6t., 01 C

1010 FeRMATC1Hj0,jdHCHAtT PARAMETERS)
WRITE(61,1011 )LATM!N#LATNAX

toli FORMAT(jH 2?cH33LTHM05~T LATITUDE #Flo# 2 slDX2OHN0RTHMOST LATITUDE

WRIE 161,aj2LeKGMIflLBI@NGMAX

18
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1012 FeRNAT(1H ,2ChWBISTMOST LONGITUrE ,F1O.,4X2OHEASTH95T LONGITUDE

7400 READ(JTTI)DAY,1yMLRLAt.RL0OANOMAL
?F(:OCHECK,I1 )7400,705i

7C51 tF(EeFijT)j~c2ijccj
7401 IQPq3

00 TO 7400
1001 IF(IAY,LT,JL0yV GO TO 7401

jFcIDAY GT1JADY2) GO TI 10C2
IF(IDAYF0,01 00 TO 1002
IFtIAY,E,LY,AN,JYIME,LT,ITMI) GO to 7401
IF C DAY, 6c,JLDY2,AND, :TIME,GT, 1Tt2)QO To 1002
IF(PLATLT.L*TMPN) GO TO 7401
IFIRLAT,GT,6kTMAX) GO T$ 740t
IF(RL~?NG,l. T4~ONG'i N) 01, TO 740t
IFCRLQNG IG"t,,ONGP'AX) 6jO TO 7401
ITAAKFITRAK # I
CALL PVR(RLAT ,AHINSEC,RRLA?)
CALL DTOR(RLENO pA~tjNg5EC*RRL0NGt)
CALL MERCTRC.AQT,,R,#RRLATaRRLONGXDIM,yD!M)
IFI IU5E,EQ~l)6a9#6,G

609 /ANGMA 4ANCi4ALol82 89
610 IF(IMVLT, OI)614,608
6,! ANOMAL.ANAL
60e IF(IFtRST)OOC11000o,8g00
8000 XLASYXD!N

IIRS! Wi
CALL. PLOT(XUIM#YtIK,3)

Cool ANOM(~ )RANOMM)
);M~lANMHkLI

F(!P1RSTlEGI 503#5Q4
50 XD!FuXD!MSf

IF IRST*2
08 To 15

04 XDIFu(XDIFF * I)DIM,5(1l)#2
YDIFP(YIFF* (YDIM # 5(2)))/2

15 SEAD(2)!AYAN2(YPIFF,XDIFF)
F(HEAD(2),Lla EA(s)2.PI.HEAD(2I

411 IF(HEAD(2).LE,Pfl2!i0?#408

40 ISION41

40ISIGN-1

IF(lLJNE EO,2) 6051606
60 WRITEQ158 700) XOKE#XTWG,?UP
700 FORMAYC210t4all

19
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6o6 S(I)uXDIM
S(2)uYDp4
IEAD~)eHEAD (2)
CALL ANGANG(iJIMXLASTsyDIMYLAS?,ANG)
CALL FIXANOPXDtMYDIM,ANGANOMAL,KOUNy,ILINEIPTIUP)
KOUNTSKOUNT,
XLA ST*XD I i
YLASVYD!M
08 TG 7400

1002 IEX;IEX I
REWIND IT'
IF(N0TP,E9,jEX) 'Ge TO 999
IT'IT 1
READ( ICR,997)ITAPE,jUpY1,ITMI*JUoY2. ?YH2

997 FeRMATC514)
CO 998 1xviITAPE

998 CALL SK!PFZ E(jy)

IOP;q2
1 UP13
00TO 7400

999 IF(jLINE,Et2)607,eoo
607 REWIND o'
1003 READ(Q5,7Q0)YONElXTWGjIP

IF(CI0CHECIK, 0g )Ig03',5
50 lF(E~ro5)aoCgao1
601 IANOM41ANOM # I

IF(jFIRST,Eo2) 505-1506
00 CALL PWo(XOl'EXyW~j.j

IF IRST 23
506 CALL PLOT(XeN~sXyWOe1 )

GO To 1003
4 00 CALL PLeT$cO#Q)

CALL STGI'PLOT
WRTE(61,102C)~ITRAK

1020 FGRMATtjWo,j5HPRfGRAM PLOTTED# 18o5XI9HFIXES FOR TwC TRACK)

WR TE(61,1011)IANOM10
1021 FORMAT(jHQDj!HRC0RAM PIP0TTEL #10OX22HPOINTS FOR TWE PROFILE)
10I5 STOP

END

20
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PRITGRAP LENQTH IE MERCATOR
ENTRY POINTS MERGATeR 90565
ELCC NAU

MAPSYS 00021
INFT 00133
RAYCPii 00064
CHYLVI, 00473

EXTERNAL SYMBOLS FCA OO
08CENTRY
THE N

08CS TOP S
08CD ICY,
SKIMFLE

PL'eT
PL' T
MUR CAT
ORA T ?

HEF.CT H
ANCANO
F;NANe

ATAN2

CeSF

T51

3 I

00450 SYMBOLSC!IG

21
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SQROUfINE OFAIIE 60000
C 60100
~ .O*..a.*9.*e~h****$.....*a**a4*~****1e*** 60200

60300
C a Tb!S SUiROUT!INE STzRqS ALUPS IN ANJ ARRAY TPAT ARE USED F'OR PLOTTING 60400
C A 5EQLR AD GRATICUL- FOX~ A ;:RCA-OR AND J!NVESE m'ERCAT-91 PROJECTION 60500
(' * GIART, NOTE,*F 't COMENTATIO4J FOR EXPLANATION OF INVERSE MERCATOR, 60600

60700

C 60900
COMMCJ/MAPS'YS/ CORR(4)e o DEL# ACH?, 61000

1PIXHINs YMIN, XHAX, 61100
iyMAX# Mpg ICRs lAs 612o0

3 RAHle RAWI 61300
C 61400

COMMOV/INPT/ALATNO, ALATNMf ALATNSt ALATXD, ALATXN, ALAXS# 615.i0
1 ALCGND# ALOGNN, ALOGNSs AL~flXt3 ALI'GxH, ALOGXS# 61600

2 3cl Ko, WIDTH, HITE, DEWDD DEGrDVM# 61700
4CEGE)1'9, NTIC, TICLGTj Al.7MD(5)sAL7MP(5)#ALTMS(5), 61800

4 ALNM (5),AL.'MM(5),ALNMS(5) ATD5#LSM5SLS(1 61900
ALNSC(95),ALNSi(5),ALNSS(5),AQ(5)i VR(5) 62000

CCmSMN/.F1XGRAT/DCL,NT1X

C 62300
eNEDEG v3' 11926535/100,0 62400
CALL PLOTfXMlN,Y;'IN.3)
CALL PL0Y(XMAXY,,j2j
CAtL PLOTiXMAXYPAXj2i
CALL PFLOT XMIN#YIPAXs
CALL PLOT(XMII'jYINj2j
I F (0: L)0o 9000C',100630

100 GO TO 6320it~0)M

110 ,! 16330

N'TRY 1 61400
120 ?F(0E4,LT,0N9EG)NTRY ±63500

YbHP COfR(L10/CEL
ITETIP SO TEMP#0,0a 63700
rC1FF 4 AWSf(TEMP-ITEMP) 63800
AINCR 8 DEL 63900
IF(DWF.lToDEL/20,0)GO TO 1470 64000
IF(C0RR(LK),LT.,0,0GO TO 130 64100
AINCR 9 DEL*(l1sDItr) 64200
0O TO 140 ~'4300

130 AINCR a DEL~rIFF 64400
14n ALCHK z CRR(4K~1)-kNCR/4iQ 64500

GO Tf)(15oe1CpiWR 64600
1 0 ALONG CORR3)JAINCR 64700

Jsu a 64800
GO TO 170 64900

160 ALA? I CORR~1)*AINCR 65000
ISs P 3 69100

1?0 NP 5 4 69200
lSW P 1 65300
XSW 0 1 65400
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0~0 CALL fJRC RC,AdT,RR'BPR~IS),ALON(IjXX.YY) 60
CALL PLOT(XXYYNP)68

GO Te (I82,2C0)Jsw 6590
155 CALL QHFGLfl(AL(NGoXX#NTRY) 66000

ALONG P AL~?NG*IEL 661 00
I(ALON0,ITALCHX)GO T8 200 66200

LI 19 1 66300
IK* v 2 66400
KTRy 9 2 66500
GO TO 220

190 CALL. MECRCASRAATGR(slxt
CAL, PLOT(XXtYY,hP)690
~JSW 0NPRI660
60 TO(195 I Rc)J~k 67000

195 CALL CHFO0fljA4AT.YNiRY) 67100
A4AT s ALAT46L 6720

20 IF(ALAT,GT,ALCHIK)0O TO 900 67318

hP i NP*ISW 67800
08 yO0l804190)lA 67900

22Q STDELIDEL

79og CALL PLOTWXINtYPINl3)
910 CE41STDEL

RET URN
eND 71400

IDENT GRATIEPROGRAM' LENOTH gpj21
ENRY POINT$ GRATE Q0Q03

86C NMS M#FSYS 00921
INFT 00133

EXTERNAL SYMBOL$ PRT 
00

14PC IR

CHFOLU
00143 SYMBOLS

23
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BLODGETIT AND MASSINGILL

SUBROUTINE 0I-SYM(LAELXDIMYDIM,NCMARDJSU8) 
31300

c 
3t400

DATACHF a 0,07)l (W I Qj0O)s (H 40114)o Cs x 0404), 31000
C 31600

ANC 4 3,0 
3000

to8 F XABSVQFVCHAR)-JS 
31800

Go TO10#901,601O.20)1GO 319oo

ANC F A C883
X2 ; X0Im*Win4NC*5*CAN9")j0)#0xa 

32200

YH P Y0114.H 32300

IF(NCIIAR,QT,0)0Q TO 30 32400

X3 4 X2 32500

GO TO 40 32600

30 CALL $YMBlLfX2sYX#HH,1H0s0,Osll 32700

!F(NCHARILTI)0O Te 9C 32800

X3 I X2#,0 *(W*S) 32900
4. CALL SYMBOL(X3pYIHHH&HlbO,0e1 33000
0 RETURN 30

END 
33200

PROGRAMi LENGTH 900%74 DN CSY
ENVRY POINT$ OX$YM D0OM
EXYERNAL SYMO0S

00063 SYMB6L68

24
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SBROUTINE CDCON(LPTa, LPTHtRCDNOCH, 9800
CATA(IBLNK 9 6060606060606160:3), (NOR 45B)p (I5 OU 62B)e 901 (IEAS a 5ilJ, (?WES 66H)100

C DMENSION LTS(lo) 1000
NEWS 4 XASINI) 10300
LPTD I ABSr(FLP~T) 10400LPT.1 I FLPTM 10600IFCNEsGT,0)06 TO 0 10600
1FV.ITM,N ,Q)nwm 70 50 10900Neck a 5 10800[CAR a LPTD 11000Go TO 60 

1000 NOCH 9 8 ±1±00ICAR C LpTD*10oo0'LTH 1±00060 TF(I..TOLT,CQNeCH a NOCHml 11400DO 5 4Zvi8NQCH 11400

NCHAR # N8CH#2 1000CALL OUA(C~NCAIT~) 11700KK q NOC~un180

10LJ ) FNOCH,0T,6)LTRNH04)mI8NK 
12100

GO TO ( 2 0 , 0 PEWS120
20 10 PI IAS 12400IrFLTD, T,0)Nji~p j IWE' 1250000 TO 40 12600
30 R(OMP I NOR120

F(FLPD LT,t,a)Ne,4p I Isou 12800
40 LTR(NOCW) a ROMP 

12900CALL APACX(N1C8,LTRj1)fBCD) 
30RETURN 

13100
END 13200

PROGRAM LENgTH4 0076 DENy OD*ENRY PINTS 50occN 0(022EXTERNAL SYM900L

SUBROUTINE CENTRfMCUC,0oTLL)140
C0M~eN/Cf4fLL/qpq ME H MER(5Q),MAXMH2R, M1 PAR, MtPARM5), 14500

NY(b'a)f NRY, X45) 'K(50)s )(XAXIS, 14700I(YAXIS, JYN, Nis xyls, Ma 4800

C ~8
CATAIWID 9 0.08bs (SP v 0,04) 15200oC ±100CTLL * (wja'sp)Apc.sp 15400

R E T U ~ tj1 5 3 0 0

IND 15600

25
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PROGRA' LE-NQTH 00064 DN CET
ENIRY POINITS COPTR 9O00
84OCK NAMES

EXTERNAL SYMBOLSg07

002SYMBOL$ OT

SUBOUTINE Q LAPEL 22600
CGMMON/MAPSY!/ CeJRR(4)o RR, DE ACH7, 22700
1 IPR, XMIN, YM'rN, XMAXj 22800

YMAX, Npf ICR# IA, 22900
iRAHj RAW? 23000

CGMM@N/INPT/ALAThD, ALATNM# A4ATNSv ALATXO, ALATXMt ALA'!X8, 23100
A .00' ALONM, ALOGNS, ALOGXD# ALOGXM# ALOGX~s 23200
IW0USEC791 23300

CeMM0N/CHTLOL/mINMR'. MNl4ER(50)t MAXMERs MINPAR, tNPAR(30), 23400
MAXPAR's NC, NNC15 )f NYC, NLY, 23500

2 NY(50)p NRY, XL(50 ?o YK(50'i, KXAXISs 23600
I<YAX:Ss IYN, NIS XTIB, YTIP. 23700

4 LYN 23800
CATA(NO m Sb fNH w 0,07) 23900

ENED4jQ i 1.141592653548OO2
NiIIN 3 a 24200
IF(0ELLYNEDEG)NMIN a1 243 00

LNG aNMI 124400
LTD a Nt I2 24500
CALL VCDGN0AL8QND,ALBGNMMINMER,NCLNGI 24600
CALL BCDCeNALXDALOfXM MAXMFR,NTVLNG) 24700
CALL BCDCriNtALATN0,ALATNMMINPARNLYLTD) 24800
CALL OCDC$N ALATXD,ALATXMMAXPARNRYLTD, 24900

C11,0 SET UPMINIMUM MERIDIAN LABE~L 25 00
YS. uYMINOO;2o5 25200

X INT 0TLL; 25300

CA ILL SYMCMINMERXI#yLNC2540

X1 x XMABSTLC(I, 26200
KNT NfA4,NLTL 25700

CALL GHSYM(MINMERjKX,YNNC( )4 2500

C,., SET UP INAxt IAT MERIDIAN LA SE 268000

10CALL CENTR(NTCTLL,TLL) 26300
XU XMAXI)TLL 26000
CALL CHSY~MMMERK~X,Y NCJ 2650

108 IFKT~6,1XAN T 2 26208

267
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C 27300C,,, SET UP FOR ILPPER BeRgERt 27400100 yl 1 YMAX#0,C55 27500Go To 100 27600c 
27700C1,1, SET UP FOR IIINIP'UM PARALLEL LABEL 27800C FIND X1 PER 4,EFT BORDER 27900

180 CALL GENTRCNLYtHTLLiYLL) 28000XNT r a 
28100

X1 XM Ns(YLL*0,055) 28200200 ylY M HSN 28300my a 28400KNT a KN'I'. 28500CALL gHy(IRRX#lNY3 28600
C,.t, SET UP INYEFMSDIATE PARiALLEL LABEL$ 28800i2a KY KY.1 28900Yl YK(KY)JHH 

29000GO TGC 23o.24C)KNT 29100
CFIND XI PER LEFT BORDER 29200230 NN q XABSFCNYcKY)) 

29300CALL CET(tWLL 
29400X1 4 XMN " (TL440 #1 25) 29500240 CALL GH mMtA(Ypl~#YK)l 29600

2K IF(KYLY,KYAXI3)G@ TO 220 9o
C,,,, $ET UP MAXII'UM PARALLEL, LAE5I. 2990020Yl qi YMAXs~il,2 3000000 ?e(29o,3oC)KNI 

30100C FIND X1. PER LEFT BORDER
290 CALL GENTI(NFY#HTLL.?LL) 

3xi XMIN&CILL4 0,055) 30400300 CALL CHSYMCAXPAR'lN~3 3000GO TO(2035C3KNT NRY,3)
c 

30700

Go To 200 
3000300 RETURN 
31200S ND 
31200

PRSGRAN LEN9TH g0311 IVEN? GHLABEL
ENTRY POINTS CHLABEL 00005

e~ec NAMS 'APSYS Q0021
INFT g0133
CHYLOL 00473

EXTERNAL SYMMOS

CH-NTR
CHEYM

00141 SYMWeiL5

27
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SUBOUTINE AFACK(NCHS STRINOGUTLABI 8100
CIMENSION S?FNGNCHS$D3VTLAB(l) 8200

ENC8DE(8. 1e8iUTLA6B (STRING( I), TslaNCHSI 8400
RETURN 80

101 76RI4AT(8R1) $500

END 8600

PReGRAP LENGTH 00075 EN AAK
ENTRY POINTS APACK 00006
EXIERNAL SYMBOL$

THENO

ENC1
ONCZNGL.

D00W SYMBOLS ALO5, UM(8jR0

COHMON/ HTLE3L/HPiNER, MR5iM EMNAsMPR9) 50

1 IANPARi NCs N.5) Y# NY 60

2 NY(5o)s NRY, XLC50)0 YK(50)1 XASa6100
3 yXS, 3N NJ, XTIS Y718, 16200

4 LYN 164 0*1 rMENSION LTTCIO) 16400
CATA(IOLNK m 60606060406O60600) 1.6600

C 16600
KGB 9 XASSFON'TRY) 16800
Ge TO(10,20vi!0)K00 16900

10 KSRGOQ ; Ag3SF(ALCOND) 16000
VF(CORAD,LltC,0)K6ROL0 v KOSOalD.70JK * 117100

KR? I NYRY 17300
NTRY 1 3 17300
TAX 9 1 17500
KXAXIS m 0 17600
007TO30 17600

20 XSROI.P p A8SFALAIND) 17700
IF(C@RAD,L~oCt0)KOROLp i KOROLDv4 17800
lK a %7W00
NTRY s 3 18300

TAX f 2  182 00
KYAXIS 4 0 18200

a0 CALL RTOOM(QERAW8094ODORMN)180
KORMN : CeAMN 18158
ICORDO I X95F(WOADO) 80
F(KBRDG,E0,KR6LD1AN0,XORMNNeo)o0 is 40 6700

NK o 6 
80

IF(KOHDQ,L?,lQOjhK I NK.L180
KOROLD R KORCO 

18900

lF(KRToLT,0O 11 301900
ICAR 6 K0RnQfl0100X8fMN 

90

!F(CeRADLT1Cs0)K3ROLD I KOROGII 19200

Do To 5019300
41 ICAR v KOROG 

19400

06 TO O 
19600

28
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40 NK * 2 19700
ICAR 9AKRMN 980

60 LTTCLZ) -
28sCALL OULA8(FCAR.JK,LTT(%)) 88

120 LTT(3) ; LTYi4) 0 L715) x TT(6) * ULNK 2040009 TO 200 20OO130 LYTc4) m LT(S) LTT(6) s J8LNX 20600008T 200 20700150 LTTc31 R LTY(6) * !LNK 2080009 TO 200 20900W6 LY7(4) q [BUN~K 2M00200 CALL APACK(JINLTYT1)CA7) 2110008 T8j25oe26C)jAX 21200
250 INER1UK, ICA? 21300NNCcJX) p N'K 21400

XLCII() a AI.0C 21500KXAXIS a IXAYIS*1 21600IX 4 IKa 21700ae T8 300 21800240 MNPARCIK) s ICA? 21900NY(IK) p NK 22000YX(jK) v ALOC 2P100
KYAX15 a MYANIS.1 22200IK a l~el 22-300300 RETURN 22400IND 22500

PRZORAP LENQTI4 00340 IDENY
ENTRY POINTS CHFOLP 00016
84OCK NAMES

INFY 00133

WXERNAL SYMOL HLBI 00473

00445 SYMBOLS AAI

SUB9ROUTINE DT8t~,AMl4.SC#RAP) 55800C CONVERSION 6F DEGREES1 MINU7ESo SECOND$ tNT9 RADIANS 55900
DG:ABSV (DED) 56
VEflD2IGNF((,tG*AMIN/60.,SEC/3600,,,OEQ) 60
RP.7URN 56400

END 56500

29
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IDENT I)TeR

PROGRAM4 LENgTH acill
ENTRY POINTS D1'IR g0003
ExIERNAL SYMDLCZ

SUBROUTINE FINDA(RR,X#Y,ALTXD#AL7NA1.G'#ALONAITR 
56600

CTHIS SQUREUTIKE ID USED TO CAt.CUL'.rE THE SEMI-MAJOR AXIS OF THE 56700

C SHHEROJIO IN PLOTTER UqITS -*NO FURTHE!R CONVERSIONS ARE 
NECESSA 56800

C NECESSARY TO eUTPUT UNITS TS THE PLOTTER 56900

JF(X)l0.10,3C 
57000

2i CALL MERCT 111 0#RRALTXoAL0XsDlJMMYoFLAMX) 
57200

CALL MERCTR(1,I l0tRRsALTNtALGNjDUMMY'FLAMN) 
57300

A;ABSF(Y/(FLAIIXsFLAMN0 
540

ITR a 2 7g
GO TO 4057

30 A;ABSp'(X/(AUCX*ALGN)i 
57800

C RESTORE BASE MERIDIAN AND PARALLOL IN MERCIR570

C FIN ACTUAL HIGHT ANW DT OF CHR 80

CALTR CT( *RA~ :LXXAsMX 58600

RETURN580

END 
90

PROGRAM LEN~yH 00246 IDENT rINDA
ENTRY POINTS FVNDA Q0003
EXYERNAL SYMBOL$S OT

0010 SYMBOLS 
87800T

SU93ROUTINE HERCAY 70

COMiON/MAPSYS/ CORR(410 RRI DEL, ACHyl 87900
IP MNIYItXMAX, 88000

~I ICA# I IA,
a YMAX, MR. CR 88100

COMN/N ALAN!D, ALANM(jALANSI ALATX~p VRTX, LAX 88900

: iii!!L6NiAONI LGD ~nx LGX 30

a .opc -----.. WIT, -y - D5VD EDM 8
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00 CNYINUE840
RAH! q (CORR12)sCORR(W/HtTE890
RAW! w (CGRR(4)vC8RR(3))/W!DTH 89500

CALLMERCRCCAC TRRIORR()#CRR(3oXMN#YMN)69600
CALL MERCTRCaA0 T*RRCORRC2) ,CcRR(4)IXMAX,YMAX) 89800

120 RETURN 90130 WRITE(IPRo1)890
GO TO 12o 9o0000

101 FGRMATC. ;NSUFFICIENT INFORMATION To cOMPLEIE PLOT*) 90100
E ND 90300

'PENT HERCAT
PReGRAV' LENGTH 90071
ENTRY POINTS MERCAT 004
BLO8CK NAMES MAPSYS 00021

EXTERNAL SYMBOL$SNT 
03

THE N 1

MER CTR

00104 SYMBOLS
SUROIEMRT(TARR#ALATM.GN#X,fl 904 00

SUBRUTIE MRCTR 1 b e.'90500
IN ma,2~1090603

10 8M m ALON 9070
OP NALAT 90800
XO A*9M 90900

E a SQRTrC1,o-RRfRR) 91000
E2PE/2,0 91100

IS!NBP' P SIN(P ) 91200

YS a ALGQ 'og* 1,Bg4cSINaP/'(oeSNB)to*SIB)$1 91.4o
x X"~ 91,00

Y Yo 91600
RETURN 9000

20 SINLA a SINF(A.AT) 91800
eSINLA q E*StN4A 91900
XA m AsALQN 92000
X v XA*XB
YA I A'LQGV~ ioStNLA)/CSf(ALAT),((1,0IEgsNLA)/(1,*ESINLA) )saE2) 92100

y a A'YB92200

RETURN 92400
END
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PReGRA' LENOTH 00251 IDENT MEACYR
ENTRY POINTS MERCYR Q03
EXTERNAL SYMOOLS

02C 07111

SQPTF

00073 SYMeGL$

SUBROUTINg TICX 14000o
C 140100

C a 140300
C s ?IS SUB~ROUTINE $TIRES A UES IN AN ARRAY THAT ARE USED~ FOR PLOTTING 140400
C * TICK MARKS ON A MERCAT69 OR INVERSE MERCATOR PRoJECTION CHARY 140500
C 0 140600

~ 140700
C 140800

COM1ISN/MAPSYS/ C8PR(4)o RRP DELo ACHY# 140900
1IPR, Xt4INg YMIN, XMAX, 141000
2YMAX, mot ICR, JA, 141100

3 RAHIo RAWI 141200

C 1300o
COMMON/INPTIALAYND, ALATN4e ALJATNSf ALATXD# AL.ATXMP ALAYXS, 141400
IALCQND. ALOGNM# ALOGNSt ALQGXDo ALOGXMD ALOGXSt 141500
2 'PC,, K0OiPs WIDTH, HITE ' DEGDVD, DEGOVM9 141600
3 EGU~' NTICt TICLGT# ALTMDf5).ALTMmC5) ALTMSf5l, J41700

4 ALNmC(5) ALNMM(5),ALNHSC5iALTSD5)ALTSM5),ALSS(5), !4!Soo
5 ALNSr(51,ALNSM(5),ALNSS1SRAR(O), VR(51 141900
COMMON,! IXORA T/DCL., NT IX
0EOWPCORR(4~,CORR(31 142180

X INCR!XMAX*DEL/fCE0WvNTlX1430

Cot.. ICK MARKS ON 40WER BORDER OF CHART 142400
C 142500

IF(TLGT,LEl0,0;TICL6Y~LwV6 142600
166 TIC TIC607 142700

VS ~u YMIN 142800
40 m a 142900

XX I XMIN 143000
10 XXXXX.XINCR 143100

IF(XX oQEi PAX130,0 143200

T7CM~S2~1.4143400
I TICl~a,0sT!C 143500

as TO 143600
4 IT(MV1012,614 143700
* TiCIP410OTtc 143800

MUO 143900
GO TO 3 144000

2 YICIPTIC 144100
3 CALL PLST(XXYS,3)

VA 9 YO*TICj 144300
CALL PLOTMXXYAll)
00 To l0 144300

32
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C 
144600C*0.4 TICK M1ARKS ON' UPPER BORDER Of CHART 144700

30 ?IYO IGE, (YMA~e0,00a5IM35 
14490030 YOPYmAX 
149000

Tic~TTC'145100GO TO 60 
14510053 CALL. PLOT(XMINsYPIN,1)1420

70 RETURN 
150

END 145500

PReGRAM LENGTH COL0~~LN
ENR POINTS TTCx QOQO3

B G NMS MAFSYS 90021
INFT 00133
T1'GRAT 00002K ~EXTERNA4 SYMBOL$ 40
aacpIfCT,
PUE T

00124 SYMBOL$

SUBROUTINE TICY 
450C.....a~.a..,S.eeqe*...~,......... 

145700
C. 145900C 6 

145900GUIE 
~ R.AL&C aTM UORUTNE TC*S LUE IN AN ARRAY THAT ARE USED FOR PLOTING 146000C * TICK MARKS ON A mrEFCATeO ORIN1VERSE MERCATOR PROJECTION tCHARY, 146100

Ss ~1 4620 0
to146300C 

1464 00COMM8N/MAPSYS/ cOAR(4 RRs EL ACHY, 146500
1 PRI XMIN, YHJN, XMAX, 146600aY.IA X MR$ ICRI A 160

PRsRAI 146800
COKMON/INRY/ALATNO, ALAYNMi ALATNS# ALATXO1  ALAYXM# ALATXS. 1470003 O0ND; ALOGNMi A40GNSP AL.OGXDI A4OGXMD ALOWX, 147100ac 0.4~p, WIDTH,1 HI?E0 DE(nDVD, DEGnVmj J47200tEavvs' NYIC, TiCLOT# ALMD(5,DALTHMM5)#A4T4S(5)s 1473ao4 ALNM!(5!,ALNMMC5, ,ALNMSt5),ALTS(,IALYSM(3)#ALTSS(5I 14400ALNSCc5aALNS 1c,,.ALNSS(5,;ARI,# RM1450

VRC 147600

16TIC aTlC607 
148100XX aXNJN 
144200ml u 
148300200 N a0 
148400

100 ALAy;ALA,,YphCR 
480
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BLODGETT AND MASSINCTLL

2o NcNs1 1489380
4 FN5541 149 0
4 B 4II2o*I49100

ID IF(N*10)5jl7t%? 149300
17 TICj.: .o.TtC 149400

Go To 6 149600
5 TIC14TIC t49700
6 CALL PLOT(XXtYY13)

XA a XX*TIC, 149900
CALL PLOT(XA.YY'2) ±0

35 GO TB loo100
99 I(XX ,GE, (XMAX*0,005))j05'r48 150200
48 XX=XMAX 

1 0TiCquTIC 54
AILATGCBRR(1) 150500
Ml Ls 4 150600
GB TB 200 0~0700

10 CALL PLeT(XMINsYP!N.3
401 RETURN 154300

END 154400

PR2GRAM LENGTH 00147 JET TC
ENTRY POINT$ TtCY QOO03
BIBCK NAMES

MJIFSYS Q0021

EXTERNAL SYMBOOBLS003

MEAQTR

00127 5YMOOLS

SUBROUTINE BLLA9UNLA9KJoITF1P) 13300
CIMEN )ION IYEMPIKJ) 13400
ILABINLAD 13500
re 10 IKel,Ilb 13600
K4KJwIK.1 13700
ITEMP(K):?FOD( ILA0#i0) 13800
ILAB:ILAB/1lo30
IF(IAE3)iQ,±1,1O 14000

10 CONTINUE 14100
11 RETURN 141200

END 1-1300
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Nfl, R1;,PcjWr 7930

PTG~JLENQTH 00103 IDWN DULAENRY PONT tJLAB 00.EXY!QNIA4 SYM8OL

S%,AROVTINE OToom(RAD, IDEGAmIN) 
180PI 4 11159691

RTOD 128400'CELTA 0 ,00c0001 
128500
128600~EG * ~128700

JUEG M DFG 
280AMN9A8SF(CEGqIDEG)*60Qo 

128900RETURN 
1291000

E~ D 
1 2 9 2 0 0

PROORAIP ENGTHj9 j 4 D N R ?T n N
ENYRY POINTJ qT'coN 90003EX?EA41 SYMB8OLS

0100lo
OiC 03100

00933 SYMEBtLS"'
SBOTINE ANGAt (XPf#XAtYPY#YA;ANGJ0c CmUT- ANGLE OF ROTATION~ F9R ANNOTATION 

0 2PI;3 1415926!3 
0 4XRADloto 174V 2 9 
a 6TEMP4ANO 
0 6IF (Xt)T.,(A) I ,10,9

I ARGc(yP?.YA /(XPTXA
IF CARG~ 2l,4,6 

0 102 IF (Yi* Z4

00 TO 14 

0 3

4 IF (XPTPXA) !,1010 

1

GO TO 14 
0 28ANG*(ATANjARG).P?/XRAD

a2t

9 Ah V(AT N(AR )#PI /XRA 
035



BLODG.E'I AND MASSIN(;ILL

PRCGRAM' LENGTH 00242 IET AGN
ENT7RY POINTS ANGANe 00003
EXTERNAL SYMBOLJ

WOW~,
ATANF

00976 SYMBOL$

SU8ROUT JNE FIXANC(XPTYFTTANGCHARoKeUNYaL:NE,.IPT UP)2
c ANNOTAr IS F IX NUFSERSz

AHTxo 07

XRADaQ0il745Z9 5
CNGiANG., 1
IF CMOD(K"UNT,2).NF70) GO TO 7

C AIINOTAT~b FICURSS TO THE- RIGHT HAND SIDE OF THE DAA POINT I a
XPzXPT 1 9
yp;YPT 110
GO TO 4 111

C ANNOTATES r'Groms To THELEFT WAND SIDE B7 THE DATA POINT 1 12
1 BNGg(GNG*180,)4XRA0 I 13
IF (NrIG,GT94) 06 TO 2 1 I
PYP:AHT(.*I/7, )O(NrIG~1ll 15
GO To 3 I16

2 RYPxAHT*(O,/71)ghftG 1 1.7
3 YYtHYPOSIN!(ENG) 1 18

XX2HyP*GOSP(.CNaj 1 19

XPBXPT~xx 1 21
C lLINE;0 EVERY POINT ILINEU1. EVERY N TH POINT ANNOTATED
C ILINE22 PLOT VALI4E SERIES NO ANNOTATION
4 lFCILINE.1)lC,11e9
11 !F(MOD(KO siPNaT),NE,J) GO TO 9

CALL PLOT(XitVPTIUP)
CALL NUM8ER~yPsYP#AHTsCHAR#GNG#2HF5)
CALL PLOTCPIYPT,3)
CALL SYBLy~YTojotjjjj
GO Te 7

9 CALL PLOT(XPTlYPT#IUP)
GO TO 7

10 CALL NUMBER (XP#YP;AHTCHARCNO,2HM~
CALL PLOT(XPIYP703)

2D CALL SYMDOLOPTaYPToo,020e000ti)
GO TO 7

7 CALL PLOT CXFT#YPTo3) I 12

§ND I44
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PReGRAME LENQTH IDENT FIXA NOENRY POIN?7 MXANQ 0OO033 EN
EXTERNAL SYMBOLS 00

PjJE 'r
NUPSOER

L.6Af Calla SYMBOL5

A9cR7, UN UNIT RVAD AIYEMPT O~N U4SN U V QD~3CLA4?~0D YOO IDV 7RF TAu TWA?HAS Nat VEEN WRITTEN ON, IF LUNP69sCHECK FORTRAN CARDFOR X OPTION$

LUN :m 69

37



BLODGETJAND MASSINGILL

2Xmx

11 x

lx1IK

xI xI

xI TI

IT
IY 11

UI x 1
Wx xI

MIr r I
-I Itx
u12

('1 1 11

I2 I I
W, I xI

01 xx

21 1 1
Ut~ xI
WI 2I

X1 I R21 I

-r x x

CI I I

x-2. xI
I x x
xI xx

WI x 2
aI I I

.4x2 U

co aI xI

j III

2 II C U

.121 
0

0Y -1 7

Ls- ME t a c

) I I fx t

Wa-tI &a a
h "&1 a aA

W 

R 

4

'1 ULK I
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